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we believe it to be the same as our fourth. namely, that which passed LIS 
to the south on the 2‘2d. ( Extract t o  Bulletin of Octciber 31. issued at 
2 p. m.) 

The assumption that tlie storm of October 31 was hit a con- 
tinuation of that of the 23cl appears to be erroneous. It is 
not so considered in the October report from the Harttiin 
Forecast District, and Form 1001, which contain tlie moatlily 
reports of meteorological observnt,ions. do not iadicxte that R 

storm prevailed in the C!aribbew Mea and t,he Cfulf of Mesicc:i 
during the above period. We must consider these to hare 
been two independent stonus. 

In the Avis for November 9 t.lie editor devotes nearly rtll 
his space to a discussion of what lie terms ‘Lhar~i i le~s  cy.lones.” 
or cyclones that are miaccompanied hy linrricaae winds. He 
points out, as Professor Bigelow has alreadJ- done. hi Vol. 11, 
Report of the Chief of the Burem. 1S98-99. charts 3 1  and 35 
and pp. 45-57, the difference betweeii tlie circulitt,ivn in n 
genuine West Indian hurricane and in ordinary cyclones. snch 
as are coininon in temperature latit,iicles. aiid are occasionall. 
experienced in the West Indies in winter. 

Mr. (Juin notes that Limlien the fall o f  the baronieter an- 
nounces the approach of a cyclone i t  is iiupossible at, first to 
tell whether i t  is a harmless or a rlestrriictive cyclone. ” It is 
also noted that the absence of t.lie oceitn swell indicitt.es t.he 
absence of hurricane winds. but no mention is made of the 
mo.c.ement, of the upper cloucls iii t,liese iiiilcl or harmless 
cyclones, and we ~voulil suggest t,hat this slioulrl I.)e a very 
important observation. I n  t,eniper:tte lat,itudes the ordinary 
cyclone, unlike t,he cyclone with hurricane wiiicls. does nijt 
perceptibly deflect tlie direction of the upper c.loiiLls. Is not 
this also true in the Tropics? 

In couclusion Mr. Q,uiii says: 
Now wine (.if I.IW r~aders may ask: What. is t.lie w e  of giving so niudi 

att.rnt.inn to a ~~henonienim w1iic.h yi III ndiiiit 1.o ~ J V  wit.lil:iut. itny serious 
danger; what. gtlcd cloi~s t.liii.1. dv t.o any one ? 

As cine 11ttid o f  t.he n.~iswer. we wc~uld sny that s w h  i~ study at.rengt.licna 

pravticd value trr nny I ~ P  o f  us: and for the rest, n e  woiilcl appeal t,t~ 
our fellow aiiiatwra wlii>t.hcr i t  is nut, n.n int.elise pleasurr t.u lie d11e t.il 
look (]ut. wit.h t,hr nientnl eye over a vast s1.rt-tcli nf i.icenn and see 1.lir 
pl~l1JdJ~V wni1it~it.m of t.he weat,hw: t.i.1 11r n.l,le t.o fnllmv one o f  t.liese ~iiys- 
t,erious mid grand nat.uritl niovenients in it.* i:i~iirse owr seas nnrl isltmls 
itnil 10 sey what is likely t.1.i Iia,.pprri ns it. a,dvmiiw.  As we rrniarkerl i n  
a rer:ent nrticlv, t,he est.al:dishniriit c n f  the United States Wcathrr Rnrran 
in these West. I idii t  Islands must. increase t.Iia1 nunilser of prople W I N  I ft.& 
11:w wit,h iiit.t~lligwiw t,he nit lvenien ts of c.\-rlonic dist,iirl.miv 
cliiriug t.lir Iiurrivenr senstin, mid to siit.11 w e  h ~ p e  t,liat. t,h 
a.rt.icrlc will ni .bt  l i v  f w n t l  iitiaccr].it.a.lJ11’. ’ *  

The editor of tlie Mt. Crois Avis is eviclently im eiitlinsiawtic. 
&uclent of meteorology, and he is endeavoring ti, interest his 
readers in tlie suhjeot, iiot. alone because it will piit, cld1:~rs 
int,o their pockets, but hecause he appreciates tlie fact t,liat 
knowledge of any science lnmclens one‘s iiient,al horizon nnil 
elevates the ium. It has been almiidaiitly ilemimstrated, 
however. that a knowledge of meteorology and the nbilit,y to 
forecast the movepeiits of storms is of tlie highest 1wactical 
value. 

We trust that the editor of the A+ will coiit,imie his vbser- 
wtioiis, which we have no doubt will be even iiiore iiiterest,iiig 
and valiiable than at presents after tlie receipt of  the iiephos- 
cope th& he lias ordered. and that we ~ u a y  hare t,he privilege 
of publishing his results.-H. H. h-. 

ollr knilwlel~lge (If t,he laws l b f  the a-mt.l1rr. nnd niay 0111’ d11.y lse id grrat 

FRESH LIGHT ON THE ANTARCTIC. 
The following quotations are from a review in Nature, vol. 65, 

page 153, of Louis Bernacchi’s “ To the South Polar Regious. 
Experlition of 18!38-1900. ” which is an nccouiit of the cruise 
of tlie ,Youfh.z)w Cfro.?ra by it,s commaader : 

Mr. Bernncchi very clearly indivates the cIiaravt,vr o f  t,lir nnt,n.rvtiv 
suninier, a period of low t.eniprrn.ture and high wind. wit.li very frequent 
fogs and rare intervals of clear weather. He states delinit~ely that Wouut 

Erebus was never clearly visible, nierely a glimpse having been had of 
it-t,oo short to  allow a phot.ogi*aph to be t.aken. On Febriiary 19 the 
ship. as she lay at. the ice barrier, was beset, with young ice. and broke 
through with such difflcuky that aiiot.her day’s delay would have meant 
anot.her year, 

The sprciitlly scieut.iflc pa~id of t.he book is an appendis, t.hough ncit 60 
cdlerl, nf fift.y pages. It t,reat,s of the c1iniat.e of the south polar regions. 
t.errest,rial magnetism. zoology, geology. ast.mnnniy, and concludes 1vit.h 
niisccllitliri ius not.vs ani1 a short glossary of ice ternis. 

In discussing t,he cliniitt,e. Yr. Bemawhi founds his remarks on a pre- 
liiiiinary st.ndy of t.he 01 vations ta.ken at Cape Adare ( Iatit.ude 73” amth;  
limgit,ii& 17lOeaat ~ w l  have lwen discwssed at t.he Meteorological Offlce 
nnrl are to  1:le ]:iiil-~lislie~:l liy t,lie R ~ ~ y a l  8ociet.y. The wint.er was not. nearly 
511 cold as at. cunt.iuent.al st.rtt.ivns within t,he p(11a,r circle in the Northern 
Hrniisphere. t,he absolut,e niininiuni rworderl lreing -43.50 F. and the 
nieitn niininiuni of the wldest. niont,li. August,, --YS.7O F. On t.he other 
Iianil. f,hP suninier ia very cold, t.he abxu1ut.e inesiiiiiini being 48.70 and 
t,he iiien~ii niasiniuni of  .Jnnuary ( the warnlest niimt,li, apparent,ly. although 
t.Iiere an? nu vii,lurs for Felirnary I .  37.0°: the niran t.eniperature of  t.his 
iiiidsuninicr niclntli wts ~rnly 33” nut1 t.he abso1itt.e niininiuni 250 F., )Jut  
it short distance fart,her aout,h niininia, below OD F. were ohserved early 
in Febriitt~?;. The most I’eiiia.rkalh! fea,turs, hnwever, m w j  t.he wind. 
Winrlroser; nre girrn for em41 niont.li of t,he year, shoring that. the 8out.h- 
ensterii quntlraiit, o f  t.he horizon has an ininiense preponderance of wiuds 
iu every nioiith and tt nioni~poly of galen. This is assumed as st,mng 
rvirleuw of t.hr exist.envc’ of n. great, cont.inentit1 anticyclone tal the south: 
ant1 1111 rl~.liiI:it. that. t,lienry is at.t.ractivr and has much evidence in its favor. 
But. t.he gales which burst from the en.st-sout,lieast or southeast were in- 
varialsly ii.cbconipanied 1)s a suiltlen a.nd great rise of temperat.ure. which 
in elertm cases vited ranged frmi nenrly 140 to niore than 440 F. This 
wiiia:l bent, against Ciqw ddare f n m  the level surface of the frozen sea. 
ant1 rloes i i d  suggest n fnehii effect. or an origin in the icy heart; of a south 
polar imticplmr.  DCIW it. not. rather indicate tlie passage of a cy~:lone 
wnt,t-r t.o t.lir nwt.11 and t.he swwping in o f  air from the war~ii surface Of 
t.he sen. snuth of Aust.ralia ? An ast.icyclone I:iiu,oding over t h e  sout.hrrn 
Innd WlJlild pn:ll.~al.~ly teiid t.u t.urn wandering v?;cll.ines eastward along its 
nin.rgin. nnrl the two t.splanat.inns ilre thiis t,o soiiie extent. compat,ible. 

- -- -e-- 

A HISTORY OF METEOROLOGIUAL WORK IN INDIA. 

In  tlie inbrocluction to his administrative report for tlie gear 
l!J00-1901, A h .  John Eliot. Met.eorologica1 Reporter to t,he 
goveriimeiit of India and Director General of Indian observa- 
tories mites as follows: 

Tlw first part wnt.ains a llrief history of the record of  metel,rrilligic.(II 
illlservatiims in In4:lin. anrl nf t.he grt~ilual rlerrlopnient and progress or 
t.lw Inilinn Yetea irdogicitl Depwt.mrnt. AH this is pmbahly t.lie last ad- 
iiiinistrtttion rqwr t  tllat. I shall xulmit. t,o the gnwrnnient. and as no con- 
i i i v i i l ( l  account of  the ciprra.tioiiti of t h  iliqxutniiwt. has I~ern Irliblish~d. 
it. has iireii t,lii.buylit. di.airal:de that, I should talre t.lw opportiirlit.y of niy 
h i .  year’s mnrt:t.inIi Ivith the drpa.rtmitwt t a l  prepare suc~h ail account, 
giviiig t.hc history of the drpartmwlit up t.1) the end of the nineter1it.h 
crriltury. including the first t.weiit.y-fire yeiirs nf tho esistriice of the de- 
pnrt.lllellt. 

Meteorologists throughout the world will regret the retire- 
iiieiit of this able investigator froiii the position he has filled 
since 18ySci. A brief synopsis of his history of nieteorological 
work in India, which includes the work done under liis own 
direction. is perhaps the most effec.tua1 way of summarizing 
for oiir reaclers the ndvaiirements in meteorology that may 
fairly be credited to Mr. Eliot. 

Tlie liist,ory of meteorological observations in Iiidin may be 
ilevided iiito three periods. as fc~llo~w: 

1. Yrei~icins to 18M. or period of local observation. 
2. From 1865 to 1875. or period of proyiiicial systems of 

iueteorological observations. 
3. From 1875 to date, or period of the present imperial sys- 

tem. 
Pwiod 1, ~ . w ~ w . Y  fo 25/35. ~ & l r .  Eliot says that amateur me- 

teordugical observers in India were confined to a few indigo 
and tea planbers who recorded the rainfall and perhaps the 
temperature. Allnost all meteorological records were there- 
fore i n ~ &  under the direction of goveriiiiient oflicials ; previous 
to 1P65 the observers  were usiially miskilled assistnnts, the 
instruiueuts furnished by the gnveriiiiient were unreliable and 
often improperly esposed, am1 such records as were obtained 
were not properly preserved.  
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In 'consequence we are dependent for the meteorology of 
this early period upon the records obtained by the following 
observatories that were established by the East India Company 
for purely scientific purposes: 

(1) The Madras Astrclnomical. Magneticctl, and Met.eorologica1 Obser- 
vatory. 

(2 )  The Trivandruni Meteorological and Magnetical 0bseil-at.ciry. 
(3 )  The Dodabetta Meteorological Olwrvatory. 
(4') The Colaha (Bombay) Mrteorcdogical. Magiwtir*a.l, and Time HrrricC 

(5) The Calcutta Meteorological and Tinil: Service Ol:iservitt,ory. 
(6) The Sinila Meteorologiml Obstxra.tory. 

The Madras Observatrory was established in 1792. BMeoro- 
logical observations were conimenced in 1796, :mil have heen 
maintained without interruption to t,he preseut tiiiie. Hourly 
magnetic ancl iueteorological observations mere c~oninienced in 
1888 and 1845, respectively, and were iniiintaiiiecl until 1861. 

The Colaba, or Bombay, Observat,ory was estaldisliecl in 1Wi ; 
meteorological observatious commeiiced in 1841, and have been 
continued without interrnption to the prcv~eiit t,inie. 

A meteorological biingiilow WRH established on the summit 
of Dodabetta. elevation P, 640 feet. and observations begnn in 
January, 1867. They were continued untril Decenilwi-, 1855. 
It is proposed to reestablish this station early in 1908. 

The Trivandrum Observatory in the est,reiiie wnth of the 
peninsula, was establishecl in 1841, ancl a substation. on the 
summit of one of the peaks of the Travaiicon Ghats in 11555. 
Bot,h observatories have been coiitinuecl to the present tiiiie. 

The Simla Observatory was in operation from 1841 t4) 1845. 
The Calcutta Observatory was estn1)lishetl in 1853 and the 

observations have been continued to the present t.ime. 
Period 2, froni 1SG-187'5. -It becnine npparc*ut tlint the 

nieteorology of India coulcl not be stucliecl sat8isfactorily bhrougli 
the work of independent observatories. An eflort wis tliere- 
fore made to bring all the Ineteorological work iu India under 
the direction of a general superintenclent. The scheme pro- 
posed by the Asiatic Society of Bengal w ~ s  as follows: 

1. A superintendent or director for the whole of India. to  whoni t.he 
local reporters shimld 1:ie subject. 

3. Local or provincial rpporters for each provinw. 
3. Obsei-vatories: ( ( 8 )  A t  the headqnsrters of t,lie provineid gtivern- 

nients under the direct control of t.hr provincial reporters. (7)) At large 
hospitals and at. selent.tx1 civil stat.iop. 
4. Volunteer agency t.o I-I? utilized its much ns pwsi1:dr in iiri:I*>r t c l  

obt.ain marine data. and d a h  <if the chief plant.iny I:list.rivt,s. 

This scheme was practiaally adopted in 18G5. except. that no 
general superintendent was appointed. The proyincisl gov- 
ernments, however, generally appointed reporters, Mr. H. F. 
Blanford becoming me teorological reporter for tlie go\-ernnient 
of Bengal in June, 186i. A system of pro+wial niet.eorolog- 
ical departments, independent of each other. t,herefore came 
into existence, and. as waH to be espected. it proved t,o I-ery 
unsatisfactoiy. 

Period 3, . f i o j ) j  187'5 ti) dotr.-In 1874 Mr. H. F. Blnnforil 
. was appointed imperial reporter to superintend t.he work o f  

meteorological observatories over the wliole of India, with 
power t.o initiate aud conterol the work rind e q ~ t n d  the 
department. 

After unifying the meteorological n-ork of Indin, the nest 
step was to coordinate this system with that of other cr.cimit.ries 
adjacent to t,he Indian Ocean. and with that of Europe. An 
effort was also made to esteiicl the field of observat,ioii so iw to 
cover the neighboring portions of the Indian Ocean, with :t 
view- to a spsteiiiatic study of  the dynamics o f  t,lie nioilsooii 
wincls of India. 

I n  1878 Mr. Eliot, as meteorological reporter for Beiigal, 
made his first forecast of the probable character of the mon- 
soon winds for t,he coming season,' and on ,June 15, 18i8, he 

' In  July, 1874, Mr. W. G. Wilton had made siqilar forecasts for the 
Indian government. 

Obsewatory. 

He took up the work the following year. 

- .- 

inaugurated a system of c1ail-j telegraphic weather observations 
from all part,s of India. The code used was based on the 
sgsteni ncloptecl 11s the American Weather Signal Service. 

I n  1881 a commission that had been appointed to inquire 
into the Madras faiiiine of 1876-77 pointed out a probable re- 
lation between the seasonal distribution of rainfall in India 
and tlie sun-spot periodicity. and reconiinencled an investiga- 
tion of t.he subject. The work of the famine coimiiission was 
amplified by Blanforcl, and aiiioiig other things nctinonie tric 
observations were nnrlertaken ats Leah, in 1883. and were stic- ' 
wasfully conducted at 8iuila froni 1889 t~ 1805. 

Also in 1881. Mr. Eliot, as meteorological reporter to the 
go~erniiien t of Bengal, inangurnted an estension to the sys- 
t,eiii of stonii warnings that liacl been in esistence a t  the port 
of Calcutta since lBii5. and commenced the collection of mete- 
orological reporbs froin the log books of ships entering the 

Mr. W. L. Dallas, who was appointed scientific assist,ant in 
18A2. undertook the work of reducing and discussing for piih- 
liciition the observations taken on the Indian seas and col- 
lected 1.)- the Lonclon Meteorological Office. 

I n  18H3 the publicittion of a daily weather report nnd chart 
for the Prorince of Bengal was authorized by the government 
of Indin. 

In  1885 x system of flood warnings was inaugurated for the 
Nerl>udda and Tapti rivers and a forecast for the southwest 
nioiis~on rains was issued. This mas the first of a series of 
diurnal forecas ts which has been issued nntl published in t,lie 
Gazette of Iiiclia during the past sisteen years. 

Mr. Blanforil went on furlough in 1886 and Mr. Eliot was 
appointed t.0 act! for him. Mr. Blanford deciding not to 
return. lie was retired, and Mr. Eliot siicceedecl him as imperial 
reprt ,er in Ma?, 1Wt The w,rk for t,he nest few years c.on- 
sisted mainly in perfecting and estending the system that hac1 
been ont,linecl by Mr. Blanforcl. The following summary by 
Mr. Eliot will indicate the scope of this work : 

( 1) The number o f  ohsrrrett,nries working under or in cnnnect,ion wit.li 
t,he tlepitrt.nit.nt furnislling inforniatii in for ini:lusion ill the daily wr;tt,lirr 
repcirt,a tin11 niont,lily reviews lins ~JIWII invrrasetl frmn 135 on April 1. 1W7, 
t.o 530 on bInri*ll 31. 19111. The incrt-ase is henve 95 in nunibcr, or 70  per 
cent. nf the ~inniher in 1FiNCi-87. 

( 2 )  Thr ~innilsrr of IJIWLH warnrd on t,lie Indian coast has been inrreased 
f n m  15 in 1XAli-85 t,o 45 in l9~l l l - - lWl.  et11 iwrease ljf 3(10 per vent,. The 
systeni i-if st.iiriii signals Iias 1.ieen iin1wwd ctnd arldit.icina1 eigmls intiw- 
ducerl t,t.i inert rli~fri-ts sliiiwn 1:y act,ucil wi irking and t~prrieiic.e. 

( 3 )  C!urrriit wmt,lier inforniat.icin is n(iw plac6-d as rapidly brfore t.he 
niiire inipiirt.nnt. gi:irerniiient,s trnd public as in possiI:lle under t,he condi- 

(4) In 1886-87 thrrt? were only three daily wvmthrr reports issued for the 
infwniaticm of gi~iwi'nnieiit. and the  publil:. riz. t,lie Rimle ant1 the  Bay rif 

which I inly the latt,er illust.rat,tt.rtl by a rhart. There 
re cltlily wtwt.lier ~ P I J  and cha,rt,s, of which t,he f d -  

port of Calcutt& 

tiona (.if 1ndia.n t~rlegrnphic ancl pcistal bci1it.it.s. V 

NO. i if  stPtiamr, Nh. rnf stntims. 
IliSG-Si. 1*WI(J-1901. 

Intlia. dii.ily weat.lirr r e p  irt.. . . . . . . . . . 97 
Bay iif Brngal ilnily w1:ather rvpirt . 30 38 
Beiigal diiily weather rrpi.irt, . . . . . . . . 11 
BI in11 lay rlailg w?nt.lii!r rqwirt.. . . . . . . I) 
II~LIIIW dsilg w.at.Iirr r ~ p i r t ~  . . . . . . . U 

15* 

(;I; 
54 
39 

( 5  I Tlir iiit ra aliii.t.iiin 1 . d  a unifiiriii aystrni fiir t,lit. ri~gistral.im or rain- 
fal l  t~hi~i:iughc~nt Iiidiii (nil ire espwiitllg thc arliipt~inn (if a coninion t , y p  of 
rain gag+'. ~:onini~m 111.1iir I if regist.ration. and ncethods of inspertion) and 
for t.ha: ]1iil:~liI~it.tii.iii cif  thr tlat.it rif CiljMi.r~-at.icili. Thr number cif rain-gage 
rtat.il.ina Iias J i t w i  iiici-i~asril t.i.1 sonir est,ent. l:*hiefIy bg invrease in Rajpn- 
t.nlis. v(*nt.ral India. Bn,lucliiat.nn. Knrihniir, itnd other t1ist.rict.s in which 
t,Iw wi.~rk \viis previously very inilieil'idy peifcirnied. Air iniportant 
iniprownimt i i l  III mnwtit in wit,h this was t,he intiu~diiction {:if weekly 
ritinhll repr t . s  and nf cr1iart.s showing the distriliution of the rainfall of . 
citt:li spasm ti, c1at.e. fair the infmmiatim o f  t.he goreimment. of India. 

( I :  I A Iargc esteiisii.in of the work iif collet:t,ing niiitt~~.ii~,logic.al infnrnia- 
t,im rrlat.iiig to t,he Indian seas. Thil dut,ir iiow syst~eniat.icslly collectcrl 
are mfficieiit. t.o e11dJle daily wrilther chart,s ( daily weather cha1-k of t,he 
ii1onw.m area, t,o he prepared which show the character of t,he weather 
changes in thp sea areit alniclsb as fully as is done for t.he land area by 
t,he chart,s in t,he daily weather reports. Pilot charts for the Indian seas 
are, as a result of this, iiow prepared and issued by the of8ce. . 
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(7) The establishment of a solar physics observatory for the syst,emat,ic 
examination and study of the changes in progress in the sun and t.heir 
correlation with the larger features of Indian nieteoirjlogy and t,he trans- 
fer of the Magnet.ic Observatory ftt Cola.ba and the Ast,rononiical 0l:serm- 
tory at Mdras from provincial to imperial control. 

The phsent work of the depai-tnient and the chief directions in w1iic.h 
extension is desirable may be classified under the following heads: 

(1) The collection of accurate ineteorological dah from a sufficient 
number of representative stations to give the chief facts r i i  the dinin- 
tology of India and to furnish data for the issue of bht. variwis r~port s  
and warnings of the depai-tnient.. 

(a) Special nieteorological investigations. 
(3  ) Seasonal forecasts. 
( 4 )  Marine nieteorulogy. 
(5:) Daily weather repoi-ts. ’ 

‘ 6 )  Issue of flood and storm warnings. 
The work under the second head adinits of very large and special de- 

velopment. Little or nothiug is known of t.he depth of the srasc?nal 
atmospheric currents in India. Kite or ballooc iuvest.igat.ions are hence 
greatly to be desired. Similarly the relations of sun spots and t,errestriel 
magnetism to lndim meteoivl~gy are deseming of a full and careful in- 
vestigation, for which there is probably sufficient awiirate material t.o 
enable these questions to be usefully discussed. 

A reference to my opinion given in 1878 expresses fully t.he directions 
in which I believe now. as then, ext.ension of observation and comparison 
is necessary iu order to increase the value of the seasonal forecnst,s. 
Slight extensions have been slowly and t,entativelg nrade during ircrnt 
yeai-s, but if furt,her improvement be desired it will be necessary to cad- 
lect and compare data fmni a iiiuch wider area than has hit,herto been 
possible with the 1iniit.ed available means. 

The opinion given in 1878 by Mr. Eliot had reference to 
“the coordination of the meteorology of India with that of 
the various countries adjoining tlie Indian Ocean, and also 
with that of Europe,” for the purpose of studying the two 
great monsoon currents of India and their possible relation to 
the variations in the annual rainfall in India, as well as the 
relation between these variations and the solar radiat.ion and 
the evaporation over the mea which forms the source of the 
rains of south Asia. 

This illustrates the broad policy upon which the Indian 
Meteorological Ofice has been conducted during the adininis- 
tration of Mr. Eliot. It is the same as the policy that has 
led to the expansion of our own Weather Bureau to include 
reports from the Atlantic and Pacific oceans, C!anada, Mexico, 
Central America, and the West Inclies, and from such expan- 
sions meteorology is deriJ4ng decided benefit. -H. H. IC. 

’ 

PAMPHLETS RELATIVE TO WETTERSCHIESSEN. 

No. 1. G. Suschnig. Bericht uber den Verlanf cles dritten 
internat. Wetterschiess Congresses zu Lgon am 15, 16 iind 
17 November, 1901. 

Referat iiber die Erfolge und Beo- 
bachtungen beim Wetterschiessen in Oesterreich erstattet deli1 
ILI. internationalen Wetterschiess Congresse in Lgon am 15 
November, 1901. 

No. 3. Rudolf Szutsek. Bericht iiber das Wetterschiessen 
im Lancles-Schiess-Rron zu Windisch-Feistritz. in den Jahren 
1900, 1901. Bearbeitet von Rudolf Szutsek, k. 11. %. Oberst- 
lieutenant I. R. Leiter des obigen Lancles-Schiess-R.ayons. 
Graz, 1901. 

This pamphlet of 16 pages and 2 charts containfl a lullst 
satisfactory detailed account of the methods and operations at  
the headquarters of the hail shooting system. It contains 
the results of careful observations of the hailstorins and of 
the effect of the shooting. The charts show the irregularity 
in the distribution of hail from the ordinary storms as well as 
the irregularities in the movements of these storms. of which 
there were 8 in 1900, and 7 in 1901. We should say t,hat 
just as Dyrenforth’s explosions of dynamite were observed to 
be followed by rain, or accompanied by rain, or preceded by 
rain, according as the observeis happened to be in front of, or 
under, or in the rear of a passing shower, thereby demonstra- 

No. 3. G. Suschnig. 

ting its utter inefliciency, so with the cannonading and the hail 
at  Winclisch-Feistritz. However, on this latter point Lieu- 
tenant Szutsek, on page 14, says: 

Although no certain wncliisions can be drawn from the previous uh- 
srrmtionx because w e  have too little niaterial on hand, still the results 
give sonie ground fur t.he hope that the question whether hail shooting 
is c4Tioacious, whose solution the whole world awaits with anxiety, can 
be mrjwered in the near future. 

No. 4. (3. Suschnig. Das Wetterschiessen. Graz. 1901. 
This is a very interesting general history of the subject from 

1750 to Ahy, 1901. It gives an excellent bibliography of the 
subject and is itpparently prepared for distribution at  the Con- 
gress at  Lgons.-C. -4. 

THE THIRD INTERNATIONAL CONGRESS ON HAIL 
SHOOTING. 

On a following page we publish a translation of the whole 
of the report offered to the Third International Congress at  
Lyons in Noreniber last. by Prof. J. R. Plninnndon, Director 
of the Meteorological Observatory on the Pug-de-Dbme in 
southern France. The estent to which cannonading against 
hail has spread through Italy, Austria, and France is well 
shown by the reports presented at  the Congress at  Lyons. 
The general report. of the proceedings of the congress has been 
prepared by G. Siischnig. t,he indefatigal>le agent of the iron 
manufacturing firiii of Carl Greinitz and Nephem-s at  Gratz, 
Austria. Accorcliiig t,o this publication reports were received 
at8 the congress from the following persons: 

1. Professor Battanchon on the general history of the sub- 
ject of weather shooting. 

3. Chiinancl. on the results in France, duiiiig 1901, where 
39 operatorn with 834 cannon protected 22,900 hectares. He 
reported perfect success in eT-ery case; on this Suschnig 
reiuerks that he is altogether too optimistic. and that his 
enthusiasm needs to be modified by R careful disciimion of 
the French data such as has already been clone for Austria. 

After a short 
sketch of the literature of the subject since 1750, in Austria, he 
gives a special description of the present state of affairs in the 
various provinces of Styria, lower Austria, Iirain ( Carniola 1, 
the Acliiatic coast,, Dnhiiatia, upper Austria, the Tyrol. and the 
Kaernteii (Chrinthia). In  summarizing the results, he states that 
they have investigated thoroughly the eaciencg of the cannon, 
and the altitude to which the vortex rings ascend, viz., three 
or four hundred meters. They have also begun a laborious 
investigation, as get unfinished, into the laws of the move- 
ments of the vortex rings. He is endeavoring to respond to 
the general demand for accurate data as to the operations 
themselves. In  general, every one is thoronghly satisfied with 
the results and no one doubts but that systematic shooting 
has nccoinplishecl good results. 
4. Konkoly, for Hiingary. The experience of the gear has 

shown that the practical service leaves much t~ be desired, and 
the reporter, therefore, espresses the greatest reserve in 
judging of the value of the shooting. 

Alt,hough there were many 
liailstoiws yet tlie stations were generally well pivtecterl, but 
there were three cases of severe extensive damage to the pro- 
tected as well as the iinprotected, namely, on May 17, June 
13, and July 28. In  many cases the shootipg seems to be 
effective against hail, but in many others not so. 

report good results, but cases of failure are believed to be 
the conseqnence of poor organizdion, feeble cannon or delay 
in shooting; uevertheless the severe misfortune at  Mantua 
occurred in spite of perfect shooting and can not be excused. 

3. Suschnig. a general report for Austria. 

5. Ottari, for Pieclniont, Italy. 

6. Alpe, for Lombardy. The shooting stations generally . 

7. Marescalchi, for Emilia. . 
8. Marconi, for Venice. 
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